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TI Detecting nucleic acid, by providing nanoparticles having 

oligonucleotides attached to it, with sequence complementary to target 
nucleic acid, contacting nucleic acid and nanoparticles, and 
observing change caused by hybridization 
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NOVELTY - Detection of nucleic acid having specific sequence, involves 
providing type of nanoparticles having oligonucleotides attached 
to it, the oligonucleotides on each nanoparticle having sequence 
complementary to sequence of at least two portions of target nucleic acid; 
contacting nucleic acid and nanoparticles under conditions 
effective to allow hybridization of oligonucleotides on 
nanoparticles with two or more portions of nucleic acid; and 
observing detectable change brought about by hybridization of 
oligonucleotides on nanoparticles with nucleic acid. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are included for: 

(1) nucleic acid detection kit; 

(2) an aggregate probe comprising at least two types of 
nanoparticles having oligonucleotides attached to it, where the 
nanoparticles of the aggregate probe are bound to each other as a 
result of the hybridization of some of the oligonucleotides attached to 
them, and at least one of the types of nanoparticles of the 
aggregate probe have attached to it, oligonucleotides having a sequence 
complementary to a portion of the sequence of the nucleic acid, or having 
a hydrophobic group attached to the end not attached to the nanoparticle; 

(3) core probe comprising at least two types of 
nanoparticles having oligonucleotides attached to it, where the 
nanoparticles of the core probe are bound to each other as a 

result of the hybridization of some of the oligonucleotides attached to 
them; 

(4) a substrate having nanoparticles attached to it; 

(5) a metallic or semiconductor nanoparticle having f luorescently 
labeled oligonucleotides, attached to it; 

(6) a satellite probe comprising a particle having oligonucleotides 
including nucleic acid complementary portions, and probe oligonucleotides 
hybridized to the oligonucleotides attached to the nanoparticles 

, where the probe oligonucleotides has a first portion having a sequence 
complementary to portion of oligonucleotides attached to the particles, 
second portion has nucleic acid complementary sequence and a reporter 
molecule; 

(7) nano-f abrication (immobilization of oligonucleotides to 
nanoparticles) ; 

(8) nanomaterials or nanostructures composed of 
nanoparticles having oligonucleotides attached to it; 

(9) composition comprising nanoparticles having 
oligonucleotides attached to it; 

(10) an assembly of containers comprising above-cited 
nanoparticles ; 

(11) a nanoparticle having several different oligonucleotides 
attached to it, or oligonucleotides comprising at least one type of 
recognition oligonucleotides and optionally type of diluent 
oligonucleotide, each of the recognition oligonucleotides 

comprising a spacer portion and a recognition portion, the spacer portion 
being designed so that it is bound to the nanoparticles, the 
recognition portion having a sequence complementary to at least one 
portion of the sequence of a nucleic acid or another 
oligonucleotide ; 

(12) separating a selected nucleic acid having at least two 
portions, from other nucleic acids; 

(13) binding oligonucleotides to charged nanoparticles to 
produce stable nanoparticle-oligonucleotide conjugates; 

(14) nanoparticle-oligonucleotide conjugates which are 
nanoparticles having oligonucleotides attached to it, the 
oligonucleotides being present on surface of the nanoparticles 

at a surface density sufficient so that the conjugates are stable, at 
least some of the oligonucleotides having a sequence complementary to at 
least one portion of the sequence of a nucleic acid or another 
oligonucleotide ; 

(15) nanomaterials or nanostructures composed of 
oligonucleotide conjugates, or the above-cited 



nanoparticles being held together by oligonucleotide 
connectors; 

(16) oligonucleotide having a covalently bound cyclic 
disulfide or polythiol functional group that can bind to 
nanoparticles ; 

(17) aggregate probe for detecting an analyte; 

(18) detecting an analyte in a sample; 

(19) detecting a polyvalent analyte; 

(20) kit for detecting an analyte; 

(21) preparation of nanoprobe conjugate for detecting an analyte; 

and 

(22) a nanomaterial produced by the method. 

USE - For detecting nucleic acid such as viral RNA or DNA, gene 
associated with a disease, or bacterial DNA or fungal DNA from a 
biological source. The nucleic acid is a synthetic DNA, synthetic RNA, 
structurally-modified natural or synthetic RNA, or a structurally-modified 
natural or synthetic DNA (all claimed). Also useful for diagnosing and/or 
monitoring viral diseases (e.g. HIV and hepatitis virus), bacterial 
diseases (e.g. tuberculosis and Lyme disease), and sexually transmitted 
diseases and cancer; in DNA sequencing for paternity testing; in 
forensics, for cell line authentication for monitoring gene therapy, etc., 
and for monitoring treatment. 

ADVANTAGE - Enables rapid, simple and cost-effective detection of 
nucleic acid having specific sequence, as it does not require specialized 
or expensive equipment. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention provides methods of detecting a nucleic acid. The methods 

comprise contacting the nucleic acid with one or more types of particles 
having oligonucleotides attached thereto. In one embodiment of the 
method, the oligonucleotides are attached to nanoparticles and 
have sequences complementary to portions of the sequence of the nucleic 
acid. A detectable change (preferably a color change) is brought about 
as a result of the hybridization of the oligonucleotides on the 
nanoparticles to the nucleic acid. The invention also provides 
compositions and kits comprising particles. The invention further 
provides methods of synthesizing unique nanoparticle- 
oligonucleotide conjugates, the conjugates produced by the 
methods, and methods of using the conjugates. In addition, the invention 
provides nanomaterials and nanostructures comprising 
nanoparticles and methods of nanof abrication utilizing 
nanoparticles. Finally, the invention provides a method of 
separating a selected nucleic acid from other nucleic acids. 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



THE THOMSON CORP on STN 



L3 ANSWER 3 OF 17 WPIDS COPYRIGHT 2006 

DUPLICATE 1 
AN 2004-440357 [41] WPIDS 

CR 1998-145263; 2001-061976; 2001-451868; 2001-656926; 2002-258024; 

2002- 608256; 2003-092900; 2003-174167; 2003-182627; 2003-198491; 

2003- 228114; 2003-228115; 2003-237646; 2003-247253; 2003-430409; 
2003-479398; 2003-521746; 2003-576420; 2003-596264; 2003-596265; 

2003- 615795; 2003-634854; 2003-810979; 2003-863931; 2003-897536; 

2004- 059018; 2004-059019; 2004-059020? 2004-059754; 2004-783783; 

2005- 019280; 2005-091829; 2006-182759 
DNC C2004-164963 [41] 

TI Nanoparticles useful for detection and separation of nucleic 

acids e.g. genes associated with disease, in a diagnostic assay, comprise 
several oligonucleotides attached to them 
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US 2000-176409P 20000113 

US 2000-200161P 20000426 

US 2000-213906P 20000626 

US 2000-603830 20000626 

US 2001-760500 20010112 
AN 2004-440357 [41] WPIDS 
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2005- 019280; 2005-091829; 
AB US 20040110220 Al UPAB: 

NOVELTY - A nanoparticle 
attached to it, is new. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are included for the 
following : 

(1) detection (Ml) of a nucleic acid (preferably having at least 
two portions (PI and P2 ) ) involves contacting the nucleic acid with a type 
(preferably at least two types (Tl and T2 ) ) of nanoparticles 

having oligonucleotides attached to it; and observing a detectable change 
due to hybridization of the oligonucleotides with the nucleic acid. The 
oligonucleotides on each nanoparticle have a sequence complementary to 
that of at least two portions of the nucleic acid; 

(2) an aggregate probe comprising at least two types of 
nanoparticles with oligonucleotides attached to them; 

(3) a core probe comprising at least two types of 
nanoparticles having oligonucleotides attached to them and the 
nanoparticles are bound to each other as a result of the 
hybridization of some of the oligonucleotides attached to them; 

(4) a satellite probe comprising a particle with attached 
oligonucleotides, and probe oligonucleotides hybridized to the 
oligonucleotides attached to the particles. The oligonucleotides of the 
particles have two portions (Ql and Q2 ) complementary to (PI) and (P2) 
respectively; 

(5) nanof abrication (M2) involving contacting at least one 
(preferably two) type of the nanoparticles to form the 

nanomaterial or nanostructure . The oligonucleotides attached to both types 
of the nanoparticles have sequences complementary to each other; 

(6) a kit (Kl) comprising either at least one container that holds 
a composition comprising at least two types (preferably (Tl) and (T2)) of 
the nanoparticles; at least two containers holding (Tl) and (T2) 
respectively; a substrate with attached (Tl) and a container holding (T2); 
or at least three containers holding nanoparticles and two types 

of oligonucleotides having sequences complementary to (PI) and (P2) 
respectively; 

(7) a kit (K2) comprising a container holding the satellite probe, 
the aggregate probe, or the core probe; and 

(8) binding (M3) the oligonucleotides to charged 
nanoparticles to produce stable nanoparticle- 
oligonucleotide conjugates, involving: contacting the 
oligonucleotides and the nanoparticles in water to allow binding 
of at least some of the oligonucleotides to the nanoparticles; 

adding at least one salt to the water; and continuing the contacting in 
the salt solution for an additional period. The ionic strength of the 
resultant salt solution is such that the process overcomes at least 
partially the electrostatic attraction or repulsion of the 
oligonucleotides for the nanoparticles and the electrostatic 
repulsion of the oligonucleotides for each other. 

USE - For detection and separation of nucleic acids (e.g. viral NA, 
a gene associated with a disease, bacterial DNA, fungal DNA, synthetic NA, 
structurally-modified NA, NA from biological sources, or product of a 
polymerase chain reaction amplification) (claimed) for diagnosis of 
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20050906 

having several different oligonucleotides 



various diseases e.g. genetic , bacterial, and viral; and for forensics, 
DNA sequencing, paternity testing and monitoring gene therapy. 

ADVANTAGE - The nanoparticle-oligonucleotide conjugates 
are stable, hence efficacy, sensitivity, and accuracy of the diagnostic 
assays is improved. The oligonucleotides or the nanoparticles 
produce color changes visible to naked eyes, hence the detection and 
subsequent diagnosis is simple, economical and fast; and can be carried 
out in the field (e.g. health centers) thereby provide inexpensive 
first-line screening. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention provides methods of detecting a nucleic acid. The methods 

comprise contacting the nucleic acid with one or more types of particles 
having oligonucleotides attached thereto. In one embodiment of the 
method, the oligonucleotides are attached to nanoparticles and 
have sequences complementary to portions of the sequence of the nucleic 
acid. A detectable change (preferably a color change) is brought about 
as a result of the hybridization of the oligonucleotides on the 
nanoparticles to the nucleic acid. The invention also provides 
compositions and kits comprising particles. The invention further 
provides methods of synthesizing unique nanoparticle- 
oligonucleotide conjugates, the conjugates produced by the 
methods, and methods of using the conjugates. In addition, the invention 
provides nanomaterials and nanostructures comprising 
nanoparticles and methods of nanof abrication utilizing 
nanoparticles. Finally, the invention provides a method of 
separating a selected nucleic acid from other nucleic acids. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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TI Nanoparticle polyanion conjugates and methods of use thereof in 

detecting analytes 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB This invention provides polyanionic polymer conjugates containing 

non-nucleotide polyanionic polymers that are useful in detecting target 
analytes such as proteins or small molecules. The invention also 
provides nanoparticles bound to polyanionic polymer conjugates 
and methods of preparation and use thereof. The polyanionic polymer 
conjugates have the formula: 

L — 0 — [ PO . sub . 2 — O — Z — O ] . sub . n — PO . sub . 2 — O — X 

wherein n ranges from 1 to 200; L represents a moiety comprising a 
functional group for attaching the polyanion polymer to the nanoparticle 
surface; Z represents a bridging group, and X represents Q, X* or 
— q — x', wherein Q represents a functional group for attaching a 
recognition probe to the polyanion polymer, and X' represents a 
recognition probe. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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NOVELTY - Detecting (Ml) nucleic acid having two portions, comprising 
providing nanoparticles having oligonucleotides attached to it, 
which has a sequence complementary to sequence of two portions of nucleic 
acid, contacting nucleic acid and nanoparticles, to allow 
hybridization of oligonucleotides with two or more portions of nucleic 
acid, and observing a detectable change brought about by hybridization, is 
new . 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following: 

(1) a kit comprising a container holding a composition comprising 
two types of nanoparticles having oligonucleotides attached to 

it, where the oligonucleotides on the first type of nanoparticles 
has a sequence complementary to the sequence of a first portion of a 
nucleic acid, and the oligonucleotides on the second type of 
nanoparticles has a sequence complementary to the sequence of a 
second portion of the nucleic acid; 

(2) an aggregate probe comprising at least two types of 
nanoparticles having oligonucleotides attached to it, where the 
nanoparticles of the aggregate probe is bound to each other as a 
result of the hybridization of some of the oligonucleotides attached to 
them, and has oligonucleotides having attached to it which have a sequence 
complementary to a portion of the sequence of a nucleic acid; 

(3) a core probe comprising at least two types of 
nanoparticles having oligonucleotides attached to it, where the 
nanoparticles is bound to each other as a result of hybridization 
of some of the oligonucleotides attached to it; 

(4) a substrate having nanoparticles attached to it; 

(5) a metallic or semiconductor nanoparticle having 
oligonucleotides attached to it, where the oligonucleotides are labeled 
with fluorescent molecules at the ends not attached to the nanoparticle; 

(6) a satellite probe comprising a particle having oligonucleotides 
attached to it, and probe oligonucleotides hybridized to the 
oligonucleotides attached to the nanoparticles, and having a 

first portion and a second portion, where the first portion has a sequence 
complementary to the sequence of the first portion of oligonucleotides 
attached to the particles, and both portions has sequences complementary 
to portions of the sequence of the nucleic acid, and the probe 
oligonucleotide further has a reporter molecule attached to one 
end; 

(7) a composition comprising at least two types of 
nanoparticles having oligonucleotides attached to it; 

(8) an assembly of containers comprising a first and second 
containers holding nanoparticles having oligonucleotides 
attached to it, which has a sequence complementary to that of the 
oligonucleotides attached to the nanoparticles in the 
containers ; 

(9) a nanoparticle (I) having several different oligonucleotides 
attached to it which comprises recognition oligonucleotides, each 
comprising a spacer portion designed so that it is bound to the 
nanoparticle, and a recognition portion having a sequence complementary to 
a portion of the sequence of the nucleic acid or another 
oligonucleotide, and optionally a type of diluent 

oligonucleotides ; 

(10) binding (M2) oligonucleotides to charged nanoparticles 
to produce stable nanoparticle-oligonucleotide conjugates; 

(11) nanoparticle-oligonucleotide conjugates (II) which 
are nanoparticles having oligonucleotides attached to them which 
is present on the surface of the nanoparticles at a surface 

density sufficient so that the conjugates are stable and having a sequence 
complementary to a portion of the sequence of a nucleic acid or another 



oligonucleotide, and a covalently bound cyclic disulfide or 
polythiol functional group; 

(12) oligonucleotides having a covalently bound cyclic disulfide or 
polythiol functional group that can bind to the 

nanoparticles; 

(13) nanomaterials (III) or nanostructures composed of 
nanoparticles having oligonucleotides attached to it, where the 
nanoparticles are held together by oligonucleotide 
connectors ; 

(14) detection of an analyte, preferably polyvalent analyte; 

(15) preparing a nanoprobe conjugate for detecting an analyte; 

(16) a nanomaterial produced, by providing linking 
oligonucleotide comprising two portions, two types of 
nanoparticles having oligonucleotides attached to it, and a 

complex comprised of streptavidin or avidin bound to two or more biotin 

molecules, each having an oligonucleotide bound to the biotin 

molecule, which has a sequence that is complementary to the second portion 

of the linking oligonucleotide, and contacting the first and 

second types of nanoparticles, the linking oligonucleotides and 

the complex, to allow hybridization of the oligonucleotides on the 

nanoparticles to each other and to the linking 

oligonucleotide and the hybridization of the 

oligonucleotide of the complexes to the linking oligonucleotides 
so that a desired nanomaterials or nanostructures is formed; 

(17) accelerating movement of a nanoparticle to an electrode 
surface; and 

(18) increasing stringency of hybridization that employs a 
substrate having bound to capture oligonucleotide probes and 
labeled oligonucleotide detection probes. 

USE -Ml, (I), (II) and the aggregate probe are useful for 
detecting two or more nucleic acids (from a biological source) having at 
least two portions, such as viral RNA, bacterial or fungal DNA, a gene 
associated with a disease, synthetic, or structurally-modified natural or 
synthetic RNA or DNA, or a product of a polymerase chain reaction 
amplification. (II) is useful for preparing a nanoprobe conjugate for 
detecting an analyte, and for detecting a nucleic acid bound to an 
electrode surface. (I) and (II) are useful for fabrication, and for 
separating a selected nucleic acid having two portions from other nucleic 
acids. (I), (II) and the aggregate probe are useful for detecting an 
analyte (especially polyvalent analyte) in a sample. (All claimed.) 

ADVANTAGE - Diagnostic assays employing (II) improve the 
sensitivity of the assay. 
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nucleic acid having two portions, involving 
providing nanoparticles having oligonucleotides attached to it, 
which has a sequence complementary to a sequence of two portions of 
nucleic acid, contacting nucleic acid and nanoparticles, to 
allow hybridization of oligonucleotides with two or more portions of 
nucleic acid, and observing a detectable change brought about by 
hybridization, is new. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following : 

(1) a kit comprising a container holding a composition comprising 
two types of nanoparticles having oligonucleotides attached to 

it, where the oligonucleotides on the first type of nanoparticles 
have a sequence complementary to the sequence of a first portion of a 
nucleic acid, and the oligonucleotides on the second type of 
nanoparticles have a sequence complementary to the sequence of a 
second portion of the nucleic acid; 

(2) an aggregate probe comprising at least two types of 
nanoparticles having oligonucleotides attached to it, where the 
nanoparticles of the aggregate probe are bound to each other as a 
result of the hybridization of some of the oligonucleotides attached to 
them, and has oligonucleotides attached to it which have a sequence 
complementary to a portion of the sequence of a nucleic acid; 

(3) a core probe comprising at least two types of 
nanoparticles having oligonucleotides attached to it, where the 
nanoparticles are bound to each other as a result of hybridization 
of some of the oligonucleotides attached to it; 

(4) a substrate having nanoparticles attached to it; 

(5) a metallic or semiconductor nanoparticle having 
oligonucleotides attached to it, where the oligonucleotides are labeled 
with fluorescent molecules at the ends not attached to the nanoparticle; 

(6) a satellite probe comprising a particle having oligonucleotides 
attached to it, and probe oligonucleotides hybridized to the 
oligonucleotides attached to the nanoparticles, and having a 

first portion and a second portion, where the first portion has a sequence 
complementary to the sequence of the first portion of oligonucleotides 
attached to the particles, and both portions have sequences complementary 



to portions of the sequence of the nucleic acid, and the probe 
oligonucleotide further has a reporter molecule attached to one 
end; 

(7) a composition comprising at least two types of 
nanoparticles having oligonucleotides attached to it; 

(8) an assembly of containers comprising first and second 
containers holding nanoparticles having oligonucleotides 
attached to it, which has a sequence complementary to that of the 
oligonucleotides attached to the nanoparticles in the 
containers ; 

(9) a nanoparticle (I) having several different oligonucleotides 
attached to it; 

(10) binding (M2) oligonucleotides to charged nanoparticles 
to produce stable nanoparticle-oligonucleotide conjugates; 

(11) nanoparticle-oligonucleotide conjugates (II) which 
are nanoparticles having oligonucleotides attached to them which 
are present on the surface of the nanoparticles at a surface 

density sufficient so that the conjugates are stable and having a sequence 
complementary to a portion of the sequence of a nucleic acid or another 
oligonucleotide, and a covalently bound cyclic disulfide or 
poly thiol functional group; 

(12) nanomaterials (III) or nanostructures composed of 
nanoparticles having oligonucleotides attached to it, where the 
nanoparticles are held together by oligonucleotide 
connectors ; and 

(13) a kit for detecting an analyte, comprising a container holding 
(II), and optional support for observing a detectable change. 

USE - Ml, (I), (II) and the aggregate probe are useful for 
detecting two or more nucleic acids (from a biological source) having at 
least two portions, such as viral RNA, bacterial or fungal DNA, a gene 
associated with a disease, synthetic, or structurally-modified natural or 
synthetic RNA or DNA, or a product of a polymerase chain reaction 
amplification. (II) is useful for preparing a nanoprobe conjugate for 
detecting an analyte, and for detecting a nucleic acid bound to an 
electrode surface. (I) and (II) are useful for nanof abrication, and for 
separating a selected nucleic acid having two portions from other nucleic 
acids (all claimed). 

ADVANTAGE - Diagnostic assays employing (II) improve the 
sensitivity of the assay. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention provides methods of detecting a nucleic acid. The methods 

comprise contacting the nucleic acid with one or more types of particles 
having oligonucleotides attached thereto. In one embodiment of the 
method, the oligonucleotides are attached to nanoparticles and 
have sequences complementary to portions of the sequence of the nucleic 
acid. A detectable change (preferably a color change) is brought about 
as a result of the hybridization of the oligonucleotides on the 
nanoparticles to the nucleic acid. The invention also provides 
compositions and kits comprising particles. The invention further 
provides methods of synthesizing unique nanoparticle- 
oligonucleotide conjugates, the conjugates produced by the 
methods, and methods of using the conjugates. In addition, the invention 
provides nanomaterials and nanostructures comprising 
nanoparticles and methods of nanof abrication utilizing 
nanoparticles. Finally, the invention provides a method of 
separating a selected nucleic acid from other nucleic acids. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention provides nanoparticle-biocon jugate probes that are useful 

for detecting target analytes such as nucleic acids. The probes of the 
invention are stable towards heat and resistant to displacement by thiol 
containing compounds such as DTT ( dithiothreitol ) . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention provides methods of detecting a nucleic acid. The methods 

comprise contacting the nucleic acid with one or more types of particles 
having oligonucleotides attached thereto. In one embodiment of the 
method, the oligonucleotides are attached to nanoparticles and 
have sequences complementary to portions of the sequence of the nucleic 
acid. A detectable change (preferably a color change) is brought about 
as a result of the hybridization of the oligonucleotides on the 
nanoparticles to the nucleic acid. The invention also provides 
compositions and kits comprising particles. The invention further 
provides methods of synthesizing unique nanoparticle- 
oligonucleotide conjugates, the conjugates produced by the 
methods, and methods of using the conjugates. In addition, the invention 
provides nanomaterials and nanostructures comprising 
nanoparticles and methods of nanof abrication utilizing 
nanoparticles. Finally, the invention provides a method of 
separating a selected nucleic acid from other nucleic acids. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Ultrahigh resolution patterning, preferably carried out by dip-pen 

nanolithographic printing, can be used to construct peptide and protein 
nanoarrays with nanometer- level dimensions. The peptide and protein 
nanoarrays, for example, exhibit almost no detectable nonspecific 
binding of proteins to their passivated portions. This work demonstrates 
how dip pen nanolithographic printing can be used in a method to 
generate high density protein and peptide patterns, which exhibit 
bioactivity and virtually no non-specific adsorption. It also shows that 
one can use AFM-based screening procedures to study the reactivity of 
the features that comprise such nanoarrays. The method encompasses a 
wide range of protein and peptide structures including, for example, 
enzymes and antibodies. Features at or below 300 nm can be achieved. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention provides methods of detecting a nucleic acid. The methods 

comprise contacting the nucleic acid with one or more types of particles 
having oligonucleotides attached thereto. In one embodiment of the 
method, the oligonucleotides are attached to nanoparticles and 
have sequences complementary to portions of the sequence of the nucleic 
acid. A detectable change (preferably a color change) is brought about 
as a result of the hybridization of the oligonucleotides on the 
nanoparticles to the nucleic acid. The invention also provides 
compositions and kits comprising particles. The invention further 



provides methods of synthesizing unique nanoparticle- 

oligonucleotide conjugates, the conjugates produced by the 

methods, and methods of using the conjugates. In addition, the invention 

provides nanomaterials and nanostructures comprising 

nanoparticles and methods of nanof abrication utilizing 

nanoparticles . Finally, the invention provides a method of 

separating a selected nucleic acid from other nucleic acids. F 
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NOVELTY - Detecting (Ml) nucleic acid having two portions, involves 
providing nanoparticles having oligonucleotides attached to it, 
which has a sequence complementary to sequence of two portions of nucleic 
acid, contacting nucleic acid and nanoparticles, to allow 
hybridization of oligonucleotides with two or more portions of nucleic 
acid, and observing a detectable change brought about by hybridization. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following: 

(1) a kit comprising a container holding a composition comprising 
two types of nanoparticles having oligonucleotides attached to 

it, where the oligonucleotides on the first type of nanoparticles 
has a sequence complementary to the sequence of a first portion of a 
nucleic acid, and the oligonucleotides on the second type of 
nanoparticles has a sequence complementary to the sequence of a 
second portion of the nucleic acid; 

(2) an aggregate probe comprising at least two types of 
having oligonucleotides attached to it, where the 
of the aggregate probe is bound to each other as a 
hybridization of some of the oligonucleotides attached to 
oligonucleotides having attached to it which have a sequence 

complementary to a portion of the sequence of a nucleic acid; 

(3) a core probe comprising at least two types of 
nanoparticles having oligonucleotides attached to it, where the 
nanoparticles is bound to each other as a result of hybridization 
of some of the oligonucleotides attached to it; 

(4) a substrate having nanoparticles attached to it; 

(5) a metallic or semiconductor nanoparticle having 



nanoparticles 
nanoparticles 
result of the 
them, and has 



oligonucleotides attached to it f where the oligonucleotides are labeled 
with fluorescent molecules at the ends not attached to the nanoparticle; 

(6) a satellite probe comprising a particle having oligonucleotides 
attached to it, and probe oligonucleotides hybridized to the 
oligonucleotides attached to the nanoparticles , and having a 

first portion and a second portion, where the first portion has a sequence 
complementary to the sequence of the first portion of oligonucleotides 
attached to the particles, and both portions has sequences complementary 
to portions of the sequence of the nucleic acid, and the probe 
oligonucleotide further has a reporter molecule attached to one 
end; 

(7) a composition comprising at least two types of 
nanoparticles having oligonucleotides attached to it; 

(8) an assembly of containers comprising a first and second 
containers holding nanoparticles having oligonucleotides 
attached to it, which has a sequence complementary to that of the 
oligonucleotides attached to the nanoparticles in the 
containers ; 

(9) a nanoparticle (I) having several different oligonucleotides 
attached to it which comprises recognition oligonucleotides, each 
comprising a spacer portion designed so that it is bound to the 
nanoparticle, and a recognition portion having a sequence complementary to 
a portion of the sequence of the nucleic acid or another 
oligonucleotide, and optionally a type of diluent 

oligonucleotides ; 

(10) binding (M2) oligonucleotides to charged nanoparticles 
to produce stable nanoparticle-oligonucleotide conjugates; 

(11) nanoparticle-oligonucleotide conjugates (II) which 
are nanoparticles having oligonucleotides attached to them which 
is present on the surface of the nanoparticles at a surface 

density sufficient so that the conjugates are stable and having a sequence 
complementary to a portion of the sequence of a nucleic acid or another 
oligonucleotide, and a covalently bound cyclic disulfide or 
polythiol functional group; 

(12) oligonucleotides having a covalently bound cyclic disulfide or 
polythiol functional group that can bind to the 

nanoparticles ; 

(13) a nanoparticle conjugate for detecting an analyte, comprising ' 
nanoparticles having oligonucleotides bound to it, and 
oligonucleotide having bound to it a specific binding complement 

of an analyte having a sequence that is complementary to a portion of the 
oligonucleotides bound to the nanoparticles and are bound, as a 
result of hybridization, and a linker oligonucleotide having two 
portions; 

(14) nonmaterials (III) or nanostructures composed of 
nanoparticles having oligonucleotides attached to it, where the 
nanoparticles are held together by oligonucleotide 
connectors; 

(15) a kit for detecting an analyte, comprising a container holding 
(II), and optional support for observing a detectable change; 

(16) a nanomaterial produced, by providing linking 
oligonucleotide comprising two portions, two types of 
nanoparticles having oligonucleotides attached to it, and a 

complex comprised of streptavidin or avidin bound to two or more biotin 

molecules, each having an oligonucleotide bound to the biotin 

molecule, which has a sequence that is complementary to the second portion 

of the linking oligonucleotide, and contacting the first and 

second types of nanoparticles, the linking oligonucleotides and 

the complex, to allow hybridization of the oligonucleotides on the 

nanoparticles to each other and to the linking 

oligonucleotide and the hybridization of the 

oligonucleotide of the complexes to the linking oligonucleotides 
so that a desired nanomaterials or nanostructures is formed; and 

(17) accelerating movement of a nanoparticle to an electrode 



surface. 

USE - (Ml), (I), (II) and the aggregate probe are useful for 
detecting two or more nucleic acids (from a biological source) having at 
least two portions, such as viral RNA, bacterial or fungal DNA, a gene 
associated with a disease, synthetic, or structurally-modified natural or 
synthetic RNA or DNA, or a product of a polymerase chain reaction 
amplification. (II) is useful for preparing a nanoprobe conjugate for 
detecting an analyte, and for detecting a nucleic acid bound to an 
electrode surface. (I) and (II) are useful for fabrication, and for 
separating a selected nucleic acid having two portions from other nucleic 
acids. (I), (II) and the aggregate probe are useful for detecting an 
analyte (especially polyvalent analyte) in a sample (all claimed). 

ADVANTAGE - Diagnostic assays employing (II) improve the 
sensitivity of the assay. 
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NOVELTY - Detecting (Ml) nucleic acid (NA) having two portions, involves 
providing nanoparticles (NPs) having oligonucleotides (ONTs) 



attached to them, which have a sequence complementary to the sequence of 
the two portions of NA, contacting NA and NPs, to allow hybridization of 
ONTs with two or more portions of NA, and observing a detectable change 
brought about by hybridization, 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are included for: 

(1) a kit comprising a container holding a composition comprising 
two types of NPs having ONTs attached to it; 

(2) an aggregate probe comprising at least two types of NPs having 
ONTs attached to it; 

(3) a core probe comprising at least two types of NPs having ONTs 
attached to it; 

(4) a substrate having NPs attached to it; 

(5) a metallic or semiconductor NP having ONTs attached to it, 
where the ONTs are labeled with fluorescent molecules at the ends not 
attached to the NP; 

(6) a satellite probe comprising a particle having ONTs attached to 
it, and probe ONTs hybridized to the ONTs attached to the NPs; 

(7) a composition comprising at least two types of NPs having ONTs 
attached to it; 

(8) an assembly of containers comprising a first and second 
containers holding NPs having ONTs attached to it, which has a sequence 
complementary to that of the ONTs attached to the NPs in the containers; 

(9) a NP (I) having several different ONTs attached to it, the ONTs 
comprising at least one type of recognition ONTs, each of the recognition 
ONTs comprising a spacer portion and a recognition portion, the spacer 
portion being designed so that it is bound to the NPs, the recognition 
portion having a sequence complementary to at least one portion of the 
sequence of a nucleic acid or another ONT; 

(10) binding (M2) ONTs to charged NPs to produce stable NP-ONT 
conjugates; 

(11) NP-ONT conjugates (II) which are NPs having ONTs attached to 
them which is present on the surface of the NPs at a surface density 
sufficient so that the conjugates are stable and having a sequence 
complementary to a portion of the sequence of a NA or another ONT, and a 
covalently bound cyclic disulfide or polythiol functional group; 

(12) nanomaterials (III) or nanostructures composed of NPs having 
ONTs attached to it, where the NPs are held together by ONT connectors; 
and 

(13) a kit comprising a substrate having attached to it at least 
one pair of electrodes with oligonucleotides attached to the substrate 
between the electrodes. 

USE - (Ml), (I), (II) and the aggregate probe are useful for 
detecting two or more NAs (from a biological source) having at least two 
portions. The nucleic acid is viral RNA or DNA, bacterial or fungal DNA, a 
gene associated with a disease, synthetic, or structurally-modified 
natural or synthetic RNA or DNA, or a product of a polymerase chain 
reaction amplification. (II) is useful for preparing a nanoprobe conjugate 
for detecting an analyte, and for detecting a NA bound to an electrode 
surface. (I) and (II) are useful for fabrication, and for separating a 
selected NA having two portions from other NAs (all claimed). 

ADVANTAGE - Diagnostic assays employing (II) improve the 
sensitivity of the assay. 
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NOVELTY - Detecting (Ml) nucleic acid having two portions, comprising 
providing nanoparticles having oligonucleotides attached to it, 
which has a sequence complementary to sequence of two portions of nucleic 
acid, contacting nucleic acid and nanoparticles, to allow 
hybridization of oligonucleotides with portions of nucleic acid, and 
observing a detectable change brought about by hybridization, is new, 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following: 

( 1 ) an aggregate probe comprising at least two types of 
nanoparticles having oligonucleotides attached to it, where the 
nanoparticles of the aggregate probe is bound to each other as a 
result of the hybridization of some of the oligonucleotides attached to 
them, and has oligonucleotides having attached to it which have a sequence 
complementary to a portion of the sequence of a nucleic acid; 

(2) a core probe comprising at least two types of 
nanoparticles having oligonucleotides attached to it, where the 
nanoparticles is bound to each other as a result of hybridization 
of some of the oligonucleotides attached to it; 

(3) a kit comprising a container holding a composition comprising 
two types of nanoparticles having oligonucleotides attached to 

it, where the oligonucleotides on the first type of nanoparticles 
has a sequence complementary to the sequence of a first portion of a 
nucleic acid, and the oligonucleotides on the second type of 
nanoparticles has a sequence complementary to the sequence of a 
second portion of the nucleic acid, and also comprising the core probe; 

(4) a substrate having nanoparticles attached to it; 

(5) a metallic or semiconductor nanoparticle having 
oligonucleotides attached to it, where the oligonucleotides are labeled 
with fluorescent molecules at the ends not attached to the nanoparticle; 

(6) a satellite probe comprising a particle having oligonucleotides 
attached to it, and probe oligonucleotides hybridized to the 
oligonucleotides attached to the nanoparticles, and having a 

first portion and a second portion, where the first portion has a sequence 



complementary to the sequence of the first portion of oligonucleotides 
attached to the particles, and both portions has sequences complementary 
to portions of the sequence of the nucleic acid, and the probe 
oligonucleotide further has a reporter molecule attached to one 
end; 

(7) a composition comprising at least two types of 
nanoparticles having oligonucleotides attached to it; 

(8) an assembly of containers comprising a first and second 
containers holding nanoparticles having oligonucleotides 
attached to it, which has a sequence complementary to that of the 
oligonucleotides attached to the nanoparticles in the 
containers ; 

(9) a nanoparticle (I) having several different oligonucleotides 
attached to it which comprises recognition oligonucleotides, each 
comprising a spacer portion designed so that it is bound to the 
nanoparticle, and a recognition portion having a sequence complementary to 
a portion of the sequence of the nucleic acid or another 
oligonucleotide, and optionally a type of diluent 

oligonucleotides ; 

(10) binding (M2) oligonucleotides to charged nanoparticles 
to produce stable nanoparticle-oligonucleotide conjugates; 

(11) nanoparticle-oligonucleotide conjugates (II) which 
are nanoparticles having oligonucleotides attached to them which 
is present on the surface of the nanoparticles at a surface 

density sufficient so that the conjugates are stable and having a sequence 
complementary to a portion of the sequence of a nucleic acid or another 
oligonucleotide, and a covalently bound cyclic disulfide or 
poly thiol functional group; 

(12) oligonucleotides having a covalently bound cyclic disulfide or 
polythiol functional group that can bind to the 

nanoparticles ; 

(13) a nanoparticle conjugate for detecting an analyte, comprising 
nanoparticles having oligonucleotides bound to it, and 
oligonucleotide having bound to it a specific binding complement 

of an analyte having a sequence that is complementary to a portion of the 
oligonucleotides bound to the nanoparticles and are bound, as a 
result of hybridization, and a linker oligonucleotide having two 
portions ; 

(14) nonmaterials (III) or nanostructures composed of 
nanoparticles having oligonucleotides attached to it, where the 
nanoparticles are held together by oligonucleotide 
connectors; 

(15) a kit for detecting an analyte, comprising a container holding 
(II), and optional support for observing a detectable change; and 

(16) a nanomaterial produced, by providing linking 
oligonucleotide comprising two portions, two types of 
nanoparticles having oligonucleotides attached to it, and a 

complex comprised of streptavidin or avidin bound to two or more biotin 

molecules, each having an oligonucleotide bound to the biotin 

molecule, which has a sequence that is complementary to the second portion 

of the linking oligonucleotide, and contacting the first and 

second types of nanoparticles, the linking oligonucleotides and 

the complex, to allow hybridization of the oligonucleotides on the 

nanoparticles to each other and to the linking 

oligonucleotide and the hybridization of the 

oligonucleotide of the complexes to the linking oligonucleotides 
so that a desired nanomaterials or nanostructures is formed. 

USE - Ml, (I), (II) and the aggregate probe are useful for 
detecting two or more nucleic acids (from a biological source) having at 
least two portions, such as viral RNA, bacterial or fungal DNA, a gene 
associated with a disease, synthetic, or structurally-modified natural or 
synthetic RNA or DNA, or a product of a polymerase chain reaction 
amplification. (II) is useful for preparing a nanoprobe conjugate for 
detecting an analyte, and for detecting a nucleic acid bound to an 



electrode surface. (I) and (II) are useful for fabrication, and for 
separating a selected nucleic acid having two portions from other nucleic 
acids. (I), (II) and the aggregate probe are useful for detecting an 
analyte (especially polyvalent analyte) in a sample. (All claimed.) 

ADVANTAGE - Diagnostic assays employing (II) improve the 
sensitivity of the assay. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention provides methods of detecting a nucleic acid. The methods 

comprise contacting the nucleic acid with one or more types of particles 
having oligonucleotides attached thereto. In one embodiment of the 
method, the oligonucleotides are attached to nanoparticles and 
have sequences complementary to portions of the sequence of the nucleic 
acid. A detectable change (preferably a color change) is brought about 
as a result of the hybridization of the oligonucleotides on the 
nanoparticles to the nucleic acid. The invention also provides 
compositions and kits comprising particles. The invention further 
provides methods of synthesizing unique nanoparticle- 
oligonucleotide conjugates, the conjugates produced by the 
methods, and methods of using the conjugates. In addition, the invention 
provides nanomaterials and nanostructures comprising 
nanoparticles and methods of nanof abrication utilizing 
nanoparticles. Finally, the invention provides a method of 
separating a selected nucleic acid from other nucleic acids. 
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AB The invention provides methods of detecting a nucleic acid. The methods 

comprise contacting the nucleic acid with one or more types of particles 
having oligonucleotides attached thereto. In one embodiment of the 
method, the oligonucleotides are attached to nanoparticles and 
have sequences complementary to portions of the sequence of the nucleic 
acid. A detectable change (preferably a color change) is brought about 
as a result of the hybridization of the oligonucleotides on the 
nanoparticles to the nucleic acid. The invention also provides 
compositions and kits comprising particles. The invention further 
provides methods of synthesizing unique nanoparticle- 
oligonucleotide conjugates, the conjugates produced by the 
methods, and methods of using the conjugates. In addition, the invention 
provides nanomaterials and nanostructures comprising 
nanoparticles and methods of nanof abrication utilizing 
nanoparticles. Finally, the invention provides a method of 
separating a selected nucleic acid from other nucleic acids. 
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